Development of pig embryos by nuclear transfer of cultured fibroblast cells.
Pig fibroblast cells were transferred to enucleated oocytes by micromanipulation and electrofusion. The donor cells used for nuclear transfer were synchronized in presumptive G0 by serum starvation. In the first experiment, nuclear transfer was performed with fibroblasts that had either a smooth or a rough surface. A significant difference (p < 0.05) in the percentage of chromosome condensation (39.5%, 15/38 and 16.6%, 5/30) and nuclear formation (36.8%, 14/38 and 16.3%, 8/49) was found between the reconstructed embryos derived from the cells with smooth surface and with rough surfaces, respectively. The percentage of chromosome condensation (42.5%, 17/40 and 19.6%, 11/56) and nuclear formation (38.3%, 23/60 and 18.8%, 9/48) were higher (p < 0.05) in reconstructed embryos derived from small (15 microm) donor cells compared to large donor cells (20 microm), respectively. The percentage nuclei at 3 different time points (3, 6, and 9 hours in culture medium) was higher (p = 0.003) in the reconstructed embryos activated by thimerosal and dithiothreitol (20%, 36%, and 41.3%) compared to those without activation treatment (0%, 11.8%, and 22.2%). In addition, there was an increased percentage with nuclei as the time in culture increased from 3 to 9 hours (p = 0.029). The percentages of chromosome condensation (34.6%; 9/26) and nuclear formation (33.3%; 9/27) in nuclear transfer embryos were similar. The rate of blastocysts/morulae development (14.0%; 6/43) was low. However, 2 cavitated embryos (presumptive blastocysts) with 14 and 11 nuclei and 1 morula with 8 nuclei were obtained. This together with the above evidence indicate that the nuclei from pig fibroblast cells can be partially reprogrammed, which suggests that transfer of nuclei from fibroblast cells to in vitro matured oocytes resulting in production of identical or genetically altered pigs may be possible.